Prognosis of hospitalised older people with different levels of functioning: a prospective cohort study 
Introduction
Older hospitalised people are at risk for functional decline, which may lead to lower reported health-related quality of life (HRQoL), renewed hospital admission or early death [1] [2] [3] . Multidisciplinary, individualised reactivation care focused on physical functioning, cognitive functioning and social-emotional functioning [4, 5] may prevent functional dependence caused by complications or other hospital stay-related causes [2, 6, 7] . Identifying hospitalised people at risk for functional dependence is important, as it allows for reactivation treatment to be tailored to individual patients [6, 8, 9] .
Several instruments may identify people at risk for low functioning [10, 11, 12] . The Identification Seniors At RiskHospitalized Patients (ISAR-HP) is an easily administered questionnaire specifically designed for hospitalised seniors [13, 14] . We studied if the ISAR-HP is predictive of physical functioning, cognitive functioning, HRQoL, loneliness, and mortality at 3 and 12 months after hospital admission.
Methods

Data collection
Patients aged 65 years or older from a regional hospital in the Netherlands were interviewed by trained research assistants at hospital admission (T0, baseline). Follow-up interviews were held 3 months (T3) and 12 months (T12) after admission [15, 16] in the participant's home environment for maximum compliance and reliability [17] .
The ISAR-HP was administered at hospital admission. It consists of four yes/no questions regarding ability to travel independently, ability to walk, educational level and independence in housekeeping. Scores range from 0 to 5; two points can be given for walking ability, with higher scores corresponding to higher risk for low functioning.
Other questionnaires included the Mini-Mental State Examination (MMSE) for cognitive functioning [18] , the Katz 6-item Index of independence in basic activities of daily living (ADLs, [19] ) and the Lawton instrumental activities of daily living (IADL) scale [20] for physical functioning, the Loneliness scale [21] for loneliness and the Short Form-20 (SF20, [22] ) to measure six subdomains ( physical functioning, role functioning, social functioning, mental health, current health perceptions and pain) of HRQoL (see the study protocol [23] for more details, NTR2317).
Statistical analysis
Lost to follow-up patients were compared with included patients on baseline characteristics (e.g. age, gender), functioning and HRQoL. Since no significant differences were found, analyses were simply performed using available cases. Differences between groups were assessed using the Kruskal-Wallis test. A linear mixed model of repeated measurements estimated differences in means between ISAR-HP groups over time, both unadjusted and adjusted for possible confounders (i.e. age, gender and multi-morbidity). Survival differences were analysed with a concordance statistic (c), Kaplan-Meier curves and a Cox proportional hazards model. Analyses were performed using SPSS 20.0 (SPSS, Inc., Chicago, IL, USA) and R Software (version 2.7.1, The R Foundation for Statistical Computing, Vienna, Austria). The study was approved by the medical ethics committee of the Erasmus Medical Centre, Rotterdam, the Netherlands, protocol MEC2011-041.
Results
Patient recruitment
Between June and October 2010, a total of 2671 patients aged 65 years or older from a regional hospital in the Netherlands were approached. We excluded patients who refused participation, stayed in-hospital for <48 h, were unable to follow instructions, were terminally ill, participated during previous admission or were not contacted in time before discharge. Four hundred and sixty patients signed an informed consent form and participated. At T3 and T12, 279 and 205 people were interviewed, respectively, with 118 lost to follow-up and 63 dead before T3, and 58 more lost to follow-up and 16 more dead before T12.
Baseline characteristics
Mean age ± SD was 76 ± 9 years, and 56% of the participants were female (Table 1) . People with higher ISAR-HP scores were older, more likely female, less likely married, more likely to live independently alone and more often had two or more diseases than participants with lower ISAR-HP scores. Half of the participants (52%) had cognitive problems at hospital admission, 39% was dependent in basic ADLs and 39% had symptoms of loneliness (Table 1) .
Functioning and HRQoL outcomes
ISAR-HP groups differed significantly in ADL functioning, IADL functioning, cognitive functioning and loneliness at all times (baseline, T3, T12: P < 0.05, Figure 1A ). High-risk ISAR-HP groups were more dependent in ADL and IADL than low-risk groups, with the clearest distinction between ISAR-HP 0 and other groups. All groups scored lower on cognitive functioning and higher on loneliness than group 0. At T3, all groups had higher ADL and IADL functioning than at admission (both P < 0.001, Figure 1A1 and A2), with IADL functioning significantly higher at T12 compared with baseline (P < 0.001, Figure 1A2 ). Most groups had higher cognitive functioning at T3 than at baseline (P = 0.024, Figure 1A3 ), while loneliness did not differ over time ( Figure 1A4 ). The magnitude of the changes differed between groups over time for ADL, IADL and cognitive functioning (P < 0.05). Figure 1B shows that all HRQoL outcomes, except for pain at T0, mental health at T12 and current health perceptions at T12, differed significantly between ISAR-HP groups, with high-risk groups reporting lower HRQoL than low-risk groups (P < 0.05). Group 0 differed most clearly from other groups on mental health, physical functioning, role functioning and current health perceptions. Group 1 scored similarly to group 0 on social functioning, while group 2, 3 and 4 + scored significantly lower on social functioning than group 0. On pain only group 4 differed clearly from group 0. Between admission and three months after admission, physical functioning, current health perceptions and pain changed significantly (P = 0.007; P < 0.001; P = 0.016). Between T3 and T12, scores on social functioning, mental health, current health perceptions and pain differed significantly (P < 0.001; P < 0.001; P < 0.001; P = 0.033, respectively). The magnitude of the changes on the subscales did not differ between groups over time (see Supplementary data, available at Age and Ageing online, Appendix 1, for details).
Differences in mortality between groups
Mortality differed significantly between ISAR-HP groups with 1-year survival rates of 89, 91, 90, 75 and 69% for ISAR-HP groups 0, 1, 2, 3, 4 + , respectively (log-rank test, P < 0.001). The hazard ratios for the ISAR-HP groups 3 and 4 + were 2.4 (95% CI: 1.1-5.1) and 3.3 (95% CI: 1.8-6.0), respectively, compared with the ISAR-HP = 0 group (P < 0.001). The ISAR-HP could reasonably predict mortality up to 1 year among hospitalised older people (c-statistic 0.67). 
Discussion
We found that ISAR-HP groups differed on ADL functioning, IADL functioning, HRQoL-physical functioning and HRQoL-role functioning, thus supporting our hypothesis that the ISAR-HP predicts the level of risk for low functioning in these domains. Differences in cognitive functioning, loneliness and the HRQoL subscales of social functioning, mental health, current health perceptions and pain were less consistent, but still statistically significant between groups. Limitations included the fact that our detailed comparison of five groups left us with relatively small numbers to analyse at follow-up times. Nevertheless, the groups showed clear differences on most outcomes. We measured functioning at admission instead of pre-admission, which may have led to lower reported baseline functioning and HRQoL. This may well explain the clear improvement in ADL and IADL functioning between admission and T3. Measuring pre-admission functioning should be considered in future studies for validation of our findings.
We performed available case analysis since lost to followup patients did not differ significantly from included patients on age, gender, marital status, functioning and HRQoL. Never-theless, differences between these groups on other variables (e.g. diagnosis) not analysed and the possibly associated adverse outcomes for people lost to follow-up may have biased our results.
A cut-off of ISAR-HP 0 versus 1+ could best distinguish between people at risk and those not at risk in our analysis. Cut-off scores of 1 or 2 have been suggested earlier [13, 23] , but the choice of a cut-off of 1 or 2 will depend on the clinical context. Overall, our results support a broad view of functioning including physical functioning, cognitive functioning and dimensions such as mental health and social functioning. This broader view is often discussed in relation to the concept of 'frailty', which has not yet been defined clearly and consistently [24] . Originally, the concept of frailty was predominantly medically focused; using the physical domain to identify frail older people [25] . This focus is now increasingly Figure 1 . (A) Average functioning of older patients with different levels of risk for low functioning at hospital admission, and 3 and 12 months after admission. * = average scores are significantly different between groups at the 0.05 level. (B) Average HRQoL of older patients with different levels of risk for low functioning at hospital admission, and 3 and 12 months after admission. * = average scores are significantly different between groups at the 0.05 level; Note: For HRQoL pain (see 1B6), higher scores correspond to higher pain and thus lower HRQoL, whereas for the other HRQoL subscales a higher score reflects better HRQoL.
challenged by a more integral concept including not only physical functioning but also cognitive and psychological functioning [26] . Our results support this integral view of frailty.
Our results have clinical implications. Adequate identification of hospitalised older patients at risk for low physical and cognitive functioning, increased loneliness and low HRQoL may improve multidisciplinary, individually tailored treatment focused on specific individual needs, thus helping older patients regain or maintain independence in daily life [15] . Further study of such multidisciplinary interventions is urgently required.
Conclusion
The ISAR-HP is a simple tool that adequately identifies hospitalised older people at risk for low physical and cognitive functioning, mortality, loneliness and, to a lesser extent, HRQoL at 3 and 12 months after hospital admission. Further studies should evaluate treatments tailored to the needs of these risk groups, thereby focusing on both medical condition and domains of reactivation care, such as cognitive functioning. Consequently, patients may have a better prognosis after Figure. 1 Continued discharge, thus preventing dependence on informal and formal health care and its associated costs.
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